Serotonin-induced activation of TRPV4-like current in rat intrapulmonary arterial smooth muscle cells.
In the present study, we investigated the implication of transient receptor potential vanilloid (TRPV)-related channels in the 5-hydroxytryptamine (5-HT)-induced both intracellular calcium response and mitogenic effect in rat pulmonary arterial smooth muscle cells (PASMC). Using microspectrofluorimetry (indo-1 as Ca(2+) fluorescent probe) and the patch-clamp technique (in whole-cell configuration), we found that 5-HT (10 microM) induced a transient intracellular calcium mobilization followed by a sustained calcium entry. This latter was partly blocked by an inhibitor of cytochrome P450 epoxygenase (17-ODYA) and insensitive to cyclo-oxygenase and lipoxygenase inhibitors (indomethacin and CDC), suggesting the involvement of arachidonic acid metabolization by cytochrome P450 epoxygenase. This calcium influx was also sensitive to Ni(2+) and to ruthenium red, a TRPV channel blocker, and mimicked by 4alpha-phorbol-12,13-didecanoate (4alpha-PDD), a TRPV4 channel agonist. In patched PASMC, 5-HT and 4alpha-PDD-activated TRPV4-like ruthenium red sensitive currents with typical characteristics. Furthermore, 5-HT induced a ruthenium red sensitive increase in BrdU incorporation levels in PASMC. The present study provides evidence that 5-HT activates a TRPV4-like current, potentially involved in PASMC proliferation. The signalling pathway between proliferation and ion channel activation remains to be determined and may represent a molecular target for the treatment of vascular diseases such as pulmonary hypertension.